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ELECTRONIC APPARATUS AND
ELECTRONIC SYSTEM

RELATED APPLICATION

The present application claims priority to Japanese Patent
Application Number 2011-225076, filed Oct. 12, 2011, the
entirety of which is hereby incorporated by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to electronic apparatuses
capable of outputting image information and/or audio infor-
mation transferred from a portable information terminal, and
particularly relates to control over a display screen in
response to an interrupt occurring in a portable information
terminal.

2. Description of the Related Art

In recent years, multi-function portable apparatuses such
as smart phones have been widely used. When such a
portable apparatus is taken into a vehicle, the portable
apparatus is connected to an electronic apparatus mounted in
a vehicle (hereinafter, referred to as a vehicle-mounted
apparatus) so that a function implemented in the portable
apparatus may become available to a vehicle-mounted appa-
ratus. For example, when a portable apparatus and a vehicle-
mounted apparatus are connected through connecting means
such as a USB cable, image data of an application shown on
a display of a portable apparatus and audio data thereof are
transferred to the vehicle-mounted apparatus. The trans-
ferred audio and image are then output from the vehicle-
mounted apparatus (Japanese Unexamined Patent Applica-
tion Publication No. 2009-281991).

While audio data and/or image data transferred from the
portable apparatus is being output by the vehicle-mounted
apparatus, the vehicle-mounted apparatus may be required
to detect a factor causing an interrupt in the portable
apparatus (interrupt factor). For example, while the portable
apparatus is executing a navigation function, the vehicle-
mounted apparatus may be required to provide notification
of an interrupt caused by an event such as guidance at an
intersection. The same is true when an incoming telephone
call or an electronic mail is received. Japanese Unexamined
Patent Application Publication No. 2003-319020 discloses a
technique that provides a notification mode preferred by a
user when an interrupt such as receiving an incoming
telephone call or an electronic mail by a portable apparatus
has occurred.

FIGS. 1A and 1B illustrate an interrupt detection method
of the related art. FIG. 1A illustrates an interrupt detection
method with hardware having a dedicated interrupt signal
line. As illustrated in FIG. 1A, a portable apparatus 10 and
a vehicle-mounted apparatus 20 are connected through an
audio/image signal line 30 for sending and receiving audio
and image signals and an interrupt signal line 32 for sending
and receiving an interrupt signal. When an interrupt factor
occurs, the portable apparatus 10 changes the voltage level
of the interrupt signal line 32 to a high or low level, and the
vehicle-mounted apparatus 20 detects the start and end of
the interrupt.

FIG. 1B illustrates an interrupt detection method with
software using a communication protocol for an interrupt. A
portable apparatus 10 and a vehicle-mounted apparatus 20
are connected through an audio/image signal line 30 to send
and receive a signal according to an audio transfer protocol,
an image transfer protocol, or an interrupt protocol through
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the audio/image signal line 30. When an interrupt factor
occurs, the portable apparatus 10 transfers an interrupt signal
to the vehicle-mounted apparatus 20 in accordance with an
interrupt protocol, and the vehicle-mounted apparatus 20
detects the start and end of the interrupt.

The so-called terminal mode has been proposed in which
when a portable apparatus that is a multifunction informa-
tion terminal such as a smart phone is connected to a
vehicle-mounted apparatus, screen data and audio data relat-
ing to an application started in the portable apparatus are
transferred to the vehicle-mounted apparatus, and the screen
data and audio data are output from the vehicle-mounted
apparatus.

A portable apparatus that is a multifunction information
terminal is capable of starting two or more applications
simultaneously, and may, for example, execute a music play
application and a navigation application simultaneously. In
this case, the portable apparatus handles a screen of one
application in front (foreground screen) and a screen of the
other application at the back (background screen). In the
terminal mode, the portable apparatus is configured to
transfer the front screen information thereof to the vehicle-
mounted apparatus. If a music play screen is displayed in
front and the navigation screen at the back in the portable
apparatus, the music play screen is displayed in the vehicle-
mounted apparatus. Audio data generated by music play is
transferred from the portable apparatus, and music is output
through a speaker of the vehicle-mounted apparatus. FIG.
2A illustrates an example in which a music play screen is
displayed on a display 22 of the vehicle-mounted apparatus
20.

If an interrupt such as guidance at an intersection (inter-
section guidance) occurs in a navigation application being
executed in the portable apparatus 10, the portable apparatus
temporarily stops the output of audio data for music play and
starts the output of audio data for the intersection guidance.
Thus, also in the vehicle-mounted apparatus, the audio
output for music play is switched to the audio output for the
intersection guidance. However, the music play screen of the
portable apparatus remains in front. Thus, in the vehicle-
mounted apparatus, the music play screen is displayed,
preventing display of the intersection guidance screen. FI1G.
2B illustrates a relationship between a display screen of the
display 22 in a vehicle-mounted apparatus and output audio
when an interrupt such as intersection guidance as described
above occurs.

Further, when the interrupt detection technique illustrated
in FIG. 1A is used, hardware resources may be required for
both the portable apparatus 10 and the vehicle-mounted
apparatus 20, which increases the costs. When the interrupt
detection technique illustrated in FIG. 1B is used, the
implementation of a particular protocol for detecting the
interrupt may be required, which also increases the costs for
the software development. Furthermore, there is a common
problem to the methods illustrated in FIGS. 1A and 1B that
since audio data/image data and interrupt information are
transmitted via different signal lines and/or independent
communication protocols, it is difficult to completely syn-
chronize the transmission of an interrupt with the transmis-
sions of audio and image. Further, since an interrupt request
is given unilaterally from the portable apparatus to the
vehicle-mounted apparatus, it is difficult for the vehicle-
mounted apparatus to output audio/images as required.

SUMMARY

In order to solve the problems of the related art as
described above, it is desirable to provide an electronic
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apparatus and an electronic system which control output of
image data and/or audio data in response to the occurrence
of an interrupt event in a portable information terminal.

An electronic apparatus according to an embodiment of
the present invention is capable of, when connected to a
portable information terminal, receiving image data and
audio data relating to an application executed in the portable
information terminal and outputting the image data and
audio data. The electronic apparatus includes receiving
means for receiving image data and audio data transferred
from the portable information terminal, output means for
outputting the image data and audio data received by the
receiving means, determining means for determining the
presence of an interrupt event in the portable information
terminal on the basis of identification information added to
the audio data received by the receiving means, and control
means for transmitting a control signal for transferring
image data relating to an application in which an interrupt
event occurs to the portable information terminal if the
determining means determines that the interrupt event is
present.

The determining means preferably includes detecting
means for detecting identification information added to
audio data, and, when the identification information detected
by the detecting means changes from first identification
information to second identification information, determines
that an interrupt event has occurred and when identification
information changes from the second identification infor-
mation to the first identification information, determines that
the interrupt event has ended. When it is determined that an
interrupt event has occurred, the control means preferably
transmits a first control signal for transferring image data
relating to an application in which the interrupt event has
occurred and transmits a second control signal for transfer-
ring image data relating to the original application when it
is determined that the interrupt event has ended. The output
means preferably outputs image data relating to an applica-
tion in which an interrupt event has occurred in response to
a period from the transmission of the first control signal to
the transmission of the second control signal. The control
means preferably further includes priority determining
means for determining priority when interrupt events con-
flict, and the control means causes the output means to
output image data and audio data of higher priority out of
image data and audio data received from the receiving
means in accordance with the priority determined by the
priority determining means. The identification information
preferably identifies an interrupt event included in an appli-
cation. The control signal and the first and second control
signals are preferably signals that request the start of an
application to the portable information terminal.

An electronic apparatus according to another embodiment
of the present invention is capable of, when connected to a
portable information terminal, receiving image data and
audio data transferred from the portable information termi-
nal and outputting the image data and audio data. The
electronic apparatus includes receiving means for receiving
image data transferred from the portable information termi-
nal, executing means for executing an application, output
means capable of outputting selectively one of image data
received by the receiving means and image data relating to
an application executed by the executing means, determin-
ing means for determining the presence of an interrupt event
in the portable information terminal on the basis of identi-
fication information added to the image data received by the
receiving means, and control means for causing the output
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means to output image data in which the interrupt event has
occurred if the determining means determines that an inter-
rupt event is present.

The determining means preferably includes detecting
means for detecting identification information added to the
image data, and, when the identification information
detected by the detecting means changes from first identi-
fication information to second identification information,
determines that an interrupt event has occurred and when
identification information changes from the second identi-
fication information to the first identification information,
determines that the interrupt event has ended. The control
means preferably controls selection of image data by the
output means such that image data being processed in the
background is processed in the foreground when it is deter-
mined that an interrupt event has occurred and image data
being processed in the foreground is processed in the
background when it is determined that the interrupt event
has ended. When it is determined that an interrupt event has
occurred while the output means is processing image data
received by the receiving means in the background and
processing image data relating to an application executed by
the executing means in the foreground, the control means
preferably causes the image data received by the receiving
means to be processed in the foreground and causes the
image data relating to an application executed by the execut-
ing means to be processed in the background.

An electronic system according to another embodiment of
the present invention includes an electronic apparatus hav-
ing the aforementioned characteristics and a portable infor-
mation terminal connected to the electronic apparatus. The
portable information terminal includes processing means for
processing image data and audio data relating to a selected
application in the foreground and processing image data and
audio data relating to another application in the background
when two or more applications are being executed, output
means for outputting image data and audio data processed in
the foreground to the electronic apparatus, and adding
means for adding identification information to at least audio
data output from the output means. When an interrupt event
occurs in the other application, the output means outputs
audio data, to which identification information by which the
interrupt event is identifiable is added, to the electronic
apparatus. The output means, when receiving the control
signal from the electronic apparatus, preferably processes
image data relating to the other application in the fore-
ground.

An electronic system according to another embodiment of
the present invention includes an electronic apparatus hav-
ing the aforementioned characteristics and a portable infor-
mation terminal connected to the electronic apparatus. The
portable information terminal includes output means for
outputting image data and audio data relating to an executed
application to the electronic apparatus, and adding means for
adding identification information by which at least an inter-
rupt event is identifiable to image data output from the
output means.

An output control method is a method for an electronic
apparatus according to an embodiment of the present inven-
tion that is capable of, when connected to a portable infor-
mation terminal, receiving image data and audio data relat-
ing to an application executed in the portable information
terminal and outputting the image data and audio data. The
output control method includes the steps of receiving image
data and audio data transferred from the portable informa-
tion terminal, outputting the received image data and audio
data, determining the presence of an interrupt event in the
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portable information terminal on the basis of identification
information added to the received audio data, and transmit-
ting a control signal for transferring image data relating to an
application in which an interrupt event occurs to the portable
information terminal if it is determined that an interrupt
event is present.

An output control method is a method for an electronic
apparatus according to an embodiment of the present inven-
tion that is capable of, when connected to a portable infor-
mation terminal, receiving image data and audio data trans-
ferred from the portable information terminal and outputting
the image data and audio data. The output control method
includes the steps of receiving image data and audio data
transferred from the portable information terminal, output-
ting selectively one of the received image data and image
data relating to an application executed in the electronic
apparatus, determining the presence of an interrupt event in
the portable information terminal on the basis of identifica-
tion information added to the received image data, and
outputting image data in which an interrupt event occurs to
the portable information terminal if it is determined that an
interrupt event is present.

An output control program is executed by an electronic
apparatus according to an embodiment of the present inven-
tion that is capable of, when connected to a portable infor-
mation terminal, receiving image data and audio data relat-
ing to an application executed in the portable information
terminal and outputting the image data and audio data. The
output control program includes the steps of receiving image
data and audio data transferred from the portable informa-
tion terminal, outputting the received image data and audio
data, determining the presence of an interrupt event in the
portable information terminal on the basis of identification
information added to the received audio data, and transmit-
ting a control signal for transferring image data relating to an
application in which an interrupt event occurs to the portable
information terminal if it is determined that an interrupt
event is present.

An output control program is executed by an electronic
apparatus according to an embodiment of the present inven-
tion that is capable of, when connected to a portable infor-
mation terminal, receiving image data and audio data trans-
ferred from the portable information terminal and outputting
the image data and audio data. The output control program
includes the steps of receiving image data and audio data
transferred from the portable information terminal, output-
ting selectively one of the received image data and image
data relating to an application executed in the electronic
apparatus, determining the presence of an interrupt event in
the portable information terminal on the basis of identifica-
tion information added to the received image data, and
outputting image data in which an interrupt event occurs to
the portable information terminal if it is determined that an
interrupt event is present.

According to some embodiments of the present invention,
an interrupt event is determined on the basis of identification
information added to audio data and/or image data. Accord-
ingly, image data relating to the interrupt event may be
displayed appropriately. This may reduce costs for hardware
and/or software development, compared with interrupt
detections of the related art.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1A illustrates an interrupt detection method with
hardware having an interrupt signal line; and FIG. 1B
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illustrates an interrupt detection method with software using
a communication protocol for an interrupt, according to the
related art;

FIGS. 2A and 2B illustrate an example of a display screen
of a vehicle-mounted apparatus when an interrupt occurs in
a portable apparatus according to the related art;

FIG. 3 illustrates a configuration of an electronic system
according to an embodiment of the present invention;

FIGS. 4A and 4B illustrate an example of identification
information to be added to audio data and image data
according to an embodiment of the present invention;

FIG. 5 is a block diagram illustrating a typical configu-
ration of an information terminal illustrated in FIG. 3;

FIG. 6 is a block diagram illustrating a typical configu-
ration of an electronic apparatus illustrated in FIG. 3;

FIG. 7 is a functional block diagram of an output control
program for an electronic apparatus according to an embodi-
ment of the present invention;

FIG. 8 is a flowchart describing a shift to a terminal mode
in an electronic system of an embodiment of the present
invention;

FIG. 9 illustrates a sequence of an output control opera-
tion in an electronic apparatus when an interrupt event
occurs in an information terminal according to a first
embodiment of the present invention;

FIGS. 10A and 10B illustrate a transition example of a
display screen of an electronic apparatus when an interrupt
event occurs in an information terminal according to a first
embodiment of the present invention;

FIG. 11 illustrates a sequence of an output control opera-
tion in an electronic apparatus when an interrupt event
occurs in an information terminal according to a second
embodiment of the present invention;

FIGS. 12A to 12D illustrate output operations by an
electronic apparatus when interrupt events conflict accord-
ing to a third embodiment of the present invention; and

FIGS. 13A and 13B illustrate an output example by an
electronic apparatus according to a variation of the third
embodiment.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Embodiments of the present invention will be described
with reference to the attached drawings. According to a
preferred embodiment of the present invention, an electronic
system may be provided in which a portable information
terminal (hereinafter referred to as an information terminal)
is connected to an electronic apparatus mounted in a vehicle
that is a mobile unit. The information terminal may be a
portable apparatus capable of processing information and
preferably is a multifunction terminal having a communi-
cation function. For example, the information terminal may
be a cellular phone, a smart phone, a palmtop personal
computer, a laptop computer, a notebook computer or the
like. The information terminal may implement various func-
tions by executing applications implemented therein, includ-
ing an external network connection, a voice call, and storage
of audio data and video data.

On the other hand, the electronic apparatus mounted in a
vehicle may include an audio/video play function, a televi-
sion/radio broadcasting receiving function, a navigation
function, and so on. The electronic apparatus may be con-
nected to the information terminal through wired or wireless
data communication means so that data may be exchanged
between the apparatuses. The data communication means
are not particularly limited. Data communication may be
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implemented by connection via a USB cable, short-distance
wireless connection based on Bluetooth[] technology, a
wireless LAN, or Wi-Fi, for example.

Preferably, the electronic apparatus has an operation
mode allowing remote control on an information terminal
when connected to the information terminal. The informa-
tion terminal transmits audio signal and/or video signal
relating to an application started by a remote control to the
electronic apparatus. The electronic apparatus outputs audio
based on the received audio signal and displays the video
signal on a screen.

First Embodiment

FIG. 3 illustrates a configuration of an electronic system
according to a first embodiment of the present invention. An
electronic system 100 according to this embodiment
includes an information terminal 110 and an electronic
apparatus 130 connected to the information terminal 110
through a connecting means 120. Preferably, the information
terminal 110 may be a multifunction smart phone having a
communication function. The electronic apparatus 130 may
include a television receiving function and a media play
function for a CD, a DVD or the like and further includes a
display and a speaker in a space within a vehicle.

According to this embodiment, the connecting means 120
is a USB (Universal Serial Bus) cable. Instead of or in
addition to this, any other radio communications such as
implemented by the Bluetooth[] technology may be used.
The connecting means 120 includes signal lines for trans-
mitting image data and audio data from the information
terminal 110 to the electronic apparatus 130 and a signal line
for exchanging control data between the information termi-
nal 110 and the electronic apparatus 130. Each of the
information terminal 110 and electronic apparatus 130 sup-
ports a communication protocol for communication control
over image data, audio data, and control data in the speci-
fications of a terminal mode. The electronic apparatus 130 is
capable of operating in the terminal mode to remotely
operate the information terminal 110.

Preferably, audio data is subject to communication control
based on the Real-time Transport Protocol (RTP), and image
data is subject to communication control based on the
remote framebuffer (RFB) Protocol. These communication
controls may allow the protocols extensible, and extension
information may be added to audio data and image data. In
the terminal mode according to this embodiment, the exten-
sion information to be added to audio data and image data
may be application identification information for identifying
an application executed by the information terminal 110,
identification information for identifying an operation form
included therein, or identification information for identify-
ing the general category of operations. Such identification
information representative of a general or detailed type/
meaning of audio data and image data may be included in an
audio transfer protocol and image transfer protocol.

FIG. 4A illustrates an example of identification informa-
tion to be added to audio data and image data. In this case,
the same identification information is added to audio data
and image data. As illustrated in FIG. 4A, identification
information 0001, 0002, 0003, 0004, 0005, and 0006 are
assigned to audio data and image data. The identification
information 0001, 0002, 0003, 0004, 0005, and 0006 are
used for identifying a menu, navigation (normal), an inter-
section guidance, an incoming telephone call, an outgoing
telephone call, and media play, respectively. The informa-
tion terminal 110 in the terminal mode includes the identi-
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8

fication information in the audio/image protocol when trans-
ferring audio data and image data to the electronic apparatus
130. FIG. 4B illustrates an aspect in which the identification
information is added to audio data and image data. The
electronic apparatus 130 detects the identification informa-
tion included in the audio/image protocol received from the
information terminal 110 and, on the basis of the identifi-
cation information, controls output of the audio data and/or
screen data.

FIG. 5 is a block diagram illustrating a typical configu-
ration of the information terminal. The information terminal
110 includes an input unit 200 which receives an input from
a user, a communication connecting unit 210 which allows
a connection to the electronic apparatus 130 through the
connecting means 120, a display unit 220 which shows
various images on a display thereof, an audio output unit 230
which outputs audio, a communication unit 240 which
allows data communication with an external network and a
telephone call over a public wireless network, a control unit
250, a program memory 260 which stores an application, a
program and/or the like held by the information terminal
110, a data memory 270 which stores audio data, image data,
roadmap data and various other data, and a bus 280 which
connects these units.

The program memory 260 stores various kinds of appli-
cation software and programs. The control unit 250 executes
an application and/or a program stored in the program
memory 260. The program memory 260 may store, for
example, an application for reproducing audio data and/or
image data stored in the data memory 270, an application for
executing a game, an application for executing a navigation
function, an application allowing a voice call, and/or an
application for browsing information over the Internet
through the communication unit 240.

The program memory 260 may further store an extension
program that controls the terminal mode when the informa-
tion terminal 110 is connected to the electronic apparatus
130 through the connecting means 120. The extension
program receives input operation information and other
command information input by a user operation from the
electronic apparatus 130 and, in response to that, starts or
ends an application in the information terminal 110. The
extension program transfers the identification information
assigned to image data and audio data relating to the started
application to the electronic apparatus 130 in accordance
with the audio transfer protocol and image transfer protocol.
In this case, the identification information of the application
and/or identification information representative of a detailed
type and meaning of the application, as illustrated in FIG.
4A, is added to the image data and audio data to be
transferred.

When two or more applications are being executed in the
information terminal, for example, when a music play
application and a navigation application are being executed,
the control unit 250 processes image data relating to one
application in the foreground and causes the display unit 220
to display the data and processes image data relating to the
other application in the background and does not display the
data of the other application. For example, a music play
screen is displayed on the display unit 220 while a naviga-
tion screen showing a roadmap of an area including and
surrounding the vehicle is not displayed by the background
processing. The audio output unit 230 outputs a reproduced
tune. In the terminal mode, foreground image data and audio
data are transferred to the electronic apparatus 130. When
the control unit 250 receives a signal that requests the start
of an application from the electronic apparatus 130 through



US 9,467,543 B2

9

the communication connecting unit 210, the control unit 250
processes the application in the foreground and displays the
image data. The start of an application may be requested by,
for example, a user by selecting an icon shown on the
display of the electronic apparatus 130. Moreover, according
to this embodiment, when it is determined that an interrupt
event has occurred in the information terminal, as will be
described below, the electronic apparatus 130 outputs a
signal that requests the start of the application automatically.

FIG. 6 is a block diagram illustrating a typical configu-
ration of the electronic apparatus. As illustrated in FIG. 6,
the electronic apparatus 130 includes an input unit 300
which receives an input from a user, a communication
connecting unit 310 which allows connection to the infor-
mation terminal 110 through the connecting means 120, a
display control unit 320 which causes image data to be
shown on a display, an audio output unit 330 which outputs
audio through a speaker, a multimedia unit 340 which plays
various media, a control unit 350, a program memory 360
which stores various programs for executing applications, a
data memory 370 which stores data such as audio data, video
data, and map data, and a bus 380 which connects these
units.

The multimedia unit 240 has a function of reproducing
audio data and/or image data recorded on orina CD, a DVD,
a Blu-ray Disc, and a memory medium, the data memory
270 or the like and a function of receiving and reproducing
television broadcasting or radio broadcasting. The program
memory 360 stores an application relating to a navigation
function, a program which controls the multimedia unit 240,
and a program which controls the terminal mode when the
information terminal 110 is connected. The programs and
applications stored in the program memory 360 are executed
by the control unit 350. The electronic apparatus 130 may
receive GPS information, vehicle speed information, direc-
tion information and so on that are necessary for a naviga-
tion operation.

The program memory 360 further includes an output
control program which controls output of audio data and/or
image data transferred from the information terminal 110 in
the terminal mode. FIG. 7 is a functional block diagram of
the output control program. An output control program 400
has an identification information detecting unit 410 which
detects identification information added to audio data and
image data received from the information terminal 110
through the communication connecting unit 310, an inter-
rupt determining unit 420 which determines whether or not
an interrupt event has occurred in the information terminal
110 on the basis of the identification information detected by
the identification information detecting unit 410, and an
output control unit 430 which outputs a signal that requests
the start of an application to the information terminal 110 on
the basis of the determination result by the interrupt deter-
mining unit 420. According to one embodiment, the output
control unit 430 may control the display screen of the
display control unit 320 in the electronic apparatus 130 and
control audio output by the audio output unit 330.

Next, a shift of the electronic apparatus 130 to the
terminal mode will be described with reference to the
flowchart in FIG. 8. The terminal mode is an operation mode
in which the electronic apparatus 130 may remotely control
the information terminal 110 and output audio data and
video data transferred from the information terminal 110.
When the information terminal 110 is connected to the
electronic apparatus 130 via a USB cable, for example,
(S8101), both of the apparatus are mutually recognized with
the USB plug and play. Next, the electronic apparatus 130
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asks the information terminal 110 whether the information
terminal 110 supports the terminal mode or not (S102). If the
electronic apparatus 130 receives a replay that the informa-
tion terminal 110 supports the terminal mode from the
information terminal 110 (S103), the electronic apparatus
130 starts operating in the terminal mode (S104). At the
same time, the information terminal 110 is also allowed to
operate in the terminal mode. When a USB connection is
effective, the information terminal 110 may receive power
from the electronic apparatus 130, and its battery becomes
chargeable.

In the terminal mode, image data on a display screen of
the display of the information terminal 110 is transferred to
the electronic apparatus 130, and the same display screen is
output to the display of the electronic apparatus 130. The
display shows an icon and/or a menu of an application in the
information terminal 110, which may be remotely controlled
from the electronic apparatus 130. When the display sup-
ports a touch panel input, a user input operation (coordinate
information) is transmitted to the information terminal 110
through a touch panel, and the processing corresponding to
the input operation is executed in the information terminal
110. The same is true for input operations from a mouse, a
remote controller or other input interfaces.

Next, output control over image data when an interrupt
occurs in an electronic apparatus in the terminal mode will
be described. FIG. 9 illustrates an operation sequence to be
performed when an interrupt event has occurred in the
information terminal 110 while the information terminal 110
is executing two or more, two in this case, applications at the
same time.

In the information terminal 110, a navigation application
and a music play application are being simultaneously
executed, and a music play screen relating to the music play
application is displayed as a foreground screen while a
navigation screen as a background is not displayed (S201).
The information terminal 110 may, for example, perform
foreground processing on the application started last by a
user. In the terminal mode, the information terminal 110
transfers image data on the music play screen that is a
foreground screen and reproduced audio data to the elec-
tronic apparatus 130. To the image data and audio data,
identification information (0006: media play) indicative of a
media play application is added. On the other hand, in the
electronic apparatus 130, the music play screen transferred
from the information terminal 110 is shown on the display,
and the reproduced audio data is output from the speaker
(S301). FIG. 10A illustrates an example in which a music
play screen is shown on a display 322 of the electronic
apparatus 130.

In the navigation application, when a route to a destina-
tion is set, an interrupt event of intersection guidance occurs
at a certain timing in accordance with the movement of the
vehicle or information terminal 110. In this case, audio
output of intersection guidance interrupts the audio data
being reproduced in the information terminal 110 (S202).
This stops the transfer of audio data of the music play from
the information terminal 110, and the audio data of inter-
section guidance subject to the interrupt processing is trans-
ferred to the electronic apparatus 130. In this case, identi-
fication information (0003: intersection guidance) for
identifying the audio data is added to the audio data of
intersection guidance.

The identification information detecting unit 410 (FIG. 7)
in the electronic apparatus 130 detects the identification
information added to the audio data and supplies it to the
interrupt determining unit 420. The interrupt determining
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unit 420 determines that an interrupt event has occurred in
the information terminal 110 on the basis of the fact that the
identification information has changed, that is, the identifi-
cation information has changed from “0006” to “0003”. The
output control unit 430 is notified of the determination result
and outputs a signal that requests the start of a navigation
function to the information terminal 110. Thus, the elec-
tronic apparatus 130 enters an interrupt mode (S302).

If the information terminal 110 receives the start signal for
a navigation function through the communication connect-
ing unit 210, the information terminal 110 in response to the
start signal performs switching between the foreground
screen and the background screen, resulting in a navigation
screen as the foreground screen and a music play screen as
the background screen (S203). Thus, the foreground navi-
gation screen is transferred from the information terminal
110 to the electronic apparatus 130. In this case, identifica-
tion information indicative of intersection guidance is added
to the image data transferred as the foreground screen.

The electronic apparatus 130 receives the navigation
screen transferred from the information terminal 110 and
causes the display to show it (8303). In this way, in response
to the detection of audio data of intersection guidance, the
display screen in the electronic apparatus 130 may be
changed to a navigation screen including the intersection
guidance. FIG. 10B illustrates an example in which the
display screen of the display 322 of the electronic apparatus
130 changes from the music play screen to a navigation
screen.

After that, when the interrupt event of intersection guid-
ance ends (S204), the information terminal 110 again out-
puts reproduced audio data to the electronic apparatus 130.
Identification information “0006 representing the media
play is added to the audio data.

The identification information detecting unit 410 in the
electronic apparatus 130 detects identification information
that is the media play added to the audio data. The interrupt
determining unit 420 determines that the interrupt event has
ended on the basis of the fact that the identification infor-
mation has changed from “0003” to “0006”. Then, with the
determination result, the output control unit 430 outputs a
signal to start a music play application to the information
terminal 110 in order to cancel the interrupt mode (S304).

If the information terminal 110 receives a start signal for
the music play application, the information terminal 110
changes the music play screen to the foreground and the
navigation screen to the background (S205). Thus, the
information terminal 110 outputs image data on a music play
screen and reproduced audio data to the electronic apparatus
130. The display screen of the display of the electronic
apparatus 130 is shifted to the music play screen (S305).

According to this embodiment, the output control unit 430
in the electronic apparatus 130 outputs a signal that requests
switching of the display screen in the information terminal
110 in response to the change of the identification informa-
tion of audio data transferred from the information terminal
110 as a trigger. However, an interrupt may be determined on
the basis of the identification information added to image
data. In this case, in order to detect the identification
information of image data, the image data may be required
to undergo foreground processing in the information termi-
nal 110. Thus it may be difficult to securely determine the
occurrence of an interrupt event.

According to the embodiment, the occurrence of an
interrupt event is determined by adding the identification
information to intersection guidance that is one operation
form of a navigation function. Alternatively, a change of the
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identification information added to an application may be
used to determine the occurrence of an interrupt event. For
example, it may be determined that an interrupt event has
occurred in a mobile terminal when identification informa-
tion added to audio data is changed in applications, such as
when identification information of a music play application
has changed to identification information of a navigation
application, when the identification information of a menu
application has changed to identification information of a
navigation application, or the identification information of a
navigation application has changed to the identification
information of an application for calls including an incom-
ing telephone call and an outgoing call.

It has further been described that when the occurrence of
an interrupt event is determined, the electronic apparatus
outputs a signal that requests the information terminal to
start an application. However, the signal may be any signal
depending on the specifications of the information terminal.
In other words, the signal may only be required to be a
control signal or a select signal so that the image data
relating to an application determined as having an interrupt
event in the information terminal is processed in the fore-
ground and transferred to the electronic apparatus.

Second Embodiment

Next, a second embodiment of the present invention will
be described with reference to FIG. 11. FIG. 11 illustrates a
flowchart in which a change of identification information of
image data from the information terminal 110 triggers
switching between a foreground screen and a background
screen in an electronic apparatus. In this case, in the terminal
mode, the information terminal 110 executes a navigation
application. The information terminal 110 is taken into a
vehicle, detects the position of the vehicle, and displays a
navigation screen including a roadmap of an area including
the vehicle position and its surroundings (S401). Image data
and audio data relating to a navigation function is transferred
from the information terminal 110 to the electronic appara-
tus 130.

On the other hand, in the electronic apparatus 130, the
multimedia unit 240 is operated to play a medium such as a
CD or DVD. A music play screen is shown as a foreground
screen on a display of the electronic apparatus 130. A
navigation screen from the information terminal 110 under-
goes background processing and is not displayed (S501).

In the information terminal 110, when an interrupt for
intersection guidance occurs (S402), image data and audio
data on the intersection guidance are transferred to the
electronic apparatus 130. Identification information (“0003”
in FIG. 4A) indicative of the intersection guidance is added
to the image data. The identification information detecting
unit 410 in the electronic apparatus 130 detects identification
information of intersection guidance included in the image
data. The interrupt determining unit 420 determines that an
interrupt event has occurred on the basis of the fact that the
identification information of the image data has changed
(from “0002” to “0003”). An interrupt mode then starts
(S502).

The output control unit 430 controls the switching of the
display screen of the display control unit 320 in the elec-
tronic apparatus 130, instead of outputting a signal that
requests the information terminal 110 to start an application.
In other words, the output control unit 430 performs control
such that a navigation screen is displayed as a foreground
screen, and a music play screen as a background screen is
not displayed (S503). After that, the intersection guidance in
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the information terminal ends, and the screen is shifted to a
normal navigation screen (S403). Then, the identification
information added to the image data is changed to a normal
navigation “0002”. In the electronic apparatus 130, the
identification information “0002” of the normal navigation
is detected, and the interrupt determining unit 420 deter-
mines that the interrupt event has ended. Then, the interrupt
mode is cancelled (S504). Thus, the output control unit 430
shifts the music play screen to the foreground screen and the
navigation screen to the background screen (S505).

In this way, according to the second embodiment, in
response to the change of the identification information of
image data, the display screen of the electronic apparatus is
shifted. This allows display of an interrupt image without
delay and may synchronize interrupt images and interrupt
audio. According to the second embodiment, like the first
embodiment, a change of the identification information of
audio data from the information terminal 110 may trigger
switching the display screen in the electronic apparatus.

According to the first and second embodiments, the
occurrence and end of an interrupt event are determined
when the identification information of audio data and/or
image data has changed. However, the determination of
occurrence of an interrupt event on the basis of the change
of the identification information may not required if the
identification information may be recognized as an interrupt
event. For example, in the electronic apparatus, a determi-
nation table that defines a relationship between identification
information and interrupt events may be prepared in
memory. If identification information “0003” is detected, the
determination table is referred to. If the determination table
contains the identification information “0003”, the occur-
rence of an interrupt event may be determined.

Third Embodiment

Next, a third embodiment of the present invention will be
described. The third embodiment relates to output control
over audio and image data when interrupt events conflict.
Preferably, the output control unit 430 stores priority infor-
mation in which an application to be output by priority when
interrupt events conflict is pre-defined in a memory. The
priority information may be changeable by a user. FIGS.
12A to 12D illustrate an output example when an incoming
call as an interrupt is received from the information terminal
in an interrupt mode while an enlarged intersection view
relating to intersection guidance is being displayed in the
electronic apparatus.

FIG. 12A illustrates an example in which a telephone
function is given priority for the image and audio. As
illustrated in the left part of FIG. 12A, an intersection
guidance image 510 is interrupt-displayed over a roadmap
image 500 of an area including and surrounding the position
of the vehicle on a display of the electronic apparatus 130.
These image data are transferred from the information
terminal 110 and are displayed in response to the determi-
nation by the interrupt determining unit 420 that an interrupt
event has occurred. In this case, when an incoming tele-
phone call arrives at the information terminal 110, the
information terminal 110 performs interrupt processing on
the incoming call and interrupt-outputs an incoming call
screen and a ringtone. This adds identification information
“0004” of an incoming telephone call to the audio data and
image data transferred from the information terminal 110.
The identification information is detected in the electronic
apparatus 130.
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On the basis of the detected identification information, the
interrupt determining unit 420 in the electronic apparatus
130 determines that an interrupt event has occurred and
supplies the determination result to the output control unit
430. The output control unit 430 controls audio output and
image output in the electronic apparatus 130 on the basis of
the priority information. In the example in FIG. 12A,
because an incoming telephone call has priority for the audio
and image, an incoming call image 520 is interrupt-dis-
played over the intersection guidance image 510 or roadmap
image 500. The incoming call image 520 may include an
indication of a caller’s telephone number and so on. A
ringtone 530 from the information terminal 110 is output
from a speaker of the electronic apparatus 130, and audio
data of the intersection guidance is filtered and is not output
by the audio output unit 330.

FIG. 12B illustrates an example in which an incoming call
is given priority for the image, and a navigation function is
given priority for the audio. In this case, an incoming call
screen 520 is interrupt-displayed, but ringtone audio data is
filtered and is not output from the audio output unit 33. An
intersection guidance audio 540 is output from a speaker of
the electronic apparatus 130.

FIG. 12C illustrates an example in which the navigation
function is given priority for the image, and an incoming
telephone call is given priority for the audio. In this case,
image data of an incoming call image transferred from the
information terminal 110 is filtered and is not displayed by
the display control unit 320. On the other hand, the ringtone
530 is audio output, and intersection guidance audio data is
filtered and is not output.

FIG. 12D illustrates an example in which the navigation
function is given priority for both of the image and audio. In
this case, even if it is determined that an interrupt event of
an incoming telephone call has occurred, the incoming call
screen image data and ringtone audio data are filtered and
are not output from the electronic apparatus 130. In this case,
the incoming call image may be saved, and, when the
display of an enlarged intersection view for the navigation
function ends, the saved incoming call image or an image
generated uniquely for indicating that an incoming call has
arrived may be displayed. FIG. 13A illustrates a state where
an intersection guidance image 510 and an intersection
guidance audio 540 are output. FIG. 13B illustrates a unique
incoming call screen 522 showing “Calling” prepared in the
electronic apparatus 130 is displayed on an audio play
screen 550 after the end of the intersection interrupt.

According to the third embodiment, the interrupt outputs
for the image and audio may be controlled on the basis of the
identification information added to the image data and audio
data.

According to the embodiments, the time and costs for the
software/hardware development may be reduced, compared
with interrupt processing of the related art. In the electronic
apparatus, audio output and screen changing may be imple-
mented as desired without particular limitation, allowing an
increase in the degree of freedom in the product specifica-
tions and thus providing products that are more attractive to
users. Interrupts synchronized with the audio and image may
be implemented in the electronic apparatus. Moreover, iden-
tifying audio data and image data from the identification
information allows blocking, in the electronic apparatus,
screens and/or audios not preferred to give control to a user
who is driving, for example.

According to the aforementioned embodiments, applica-
tions such as an audio play, a navigation function, and an
incoming telephone call are executed. However, these are
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merely examples, and the present invention is applicable to
other applications. Furthermore, the identification informa-
tion is not required to be added to both of an audio transfer
protocol and an image transfer protocol, but identification
information may be added to only one of them. For example,
because interrupt audio of the navigation function is sub-
stantially in synchronism with an interrupt image, the iden-
tification information added to an audio transfer protocol
may allow an interrupt with as much accuracy as the related
art.

While there has been illustrated and described what is at
present contemplated to be preferred embodiments of the
present invention, it will be understood by those skilled in
the art that various changes and modifications may be made,
and equivalents may be substituted for elements thereof
without departing from the true scope of the invention. In
addition, many modifications may be made to adapt a
particular situation to the teachings of the invention without
departing from the central scope thereof. Therefore, it is
intended that this invention not be limited to the particular
embodiments disclosed, but that the invention will include
all embodiments falling within the scope of the appended
claims.

What is claimed is:
1. An electronic apparatus capable of, when connected to
a portable information terminal, receiving image data and
audio data relating to an application executed in the portable
information terminal and outputting the image data and
audio data, the electronic apparatus comprising:
communication means for receiving image data and audio
data transferred from the portable information terminal;

output means for outputting image data and audio data
received from the portable information terminal by the
communication means;

determining means for determining the presence of an

interrupt event occurring in an application executed in
the portable information terminal on the basis of iden-
tification information added to the audio data received
from the portable information terminal by the commu-
nication means, where the interrupt event is an event
relating to one application executed in the portable
information terminal that interrupts another application
executed in the foreground in the portable information
terminal or in the electronic apparatus; and

control means for transmitting a control signal to the

portable information terminal for transferring image
data relating to an application executed in the portable
information terminal for which an interrupt event
occurs if the determining means determines that the
interrupt event is present.

2. The electronic apparatus according to claim 1, wherein
the determining means includes detecting means for detect-
ing identification information added to audio data, and,
when the identification information detected by the detecting
means changes from first identification information to sec-
ond identification information, determines that an interrupt
event has occurred and when identification information
changes from the second identification information to the
first identification information, determines that the interrupt
event has ended.

3. The electronic apparatus according to claim 1, wherein,
when it is determined that an interrupt event has occurred,
the control means transmits a first control signal for trans-
ferring image data relating to an application in which the
interrupt event has occurred and transmits a second control

10

25

30

35

40

45

55

16

signal for transferring image data relating to the original
application when it is determined that the interrupt event has
ended.

4. The electronic apparatus according to claim 3, wherein
the output means outputs image data relating to an applica-
tion in which an interrupt event has occurred in a period
from the transmission of the first control signal to the
transmission of the second control signal.

5. The electronic apparatus according to claim 1, wherein
the control means further includes priority determining
means for determining priority when interrupt events con-
flict, and the control means causes the output means to
output image data and audio data of high priority out of
image data and audio data received from the communication
means in accordance with the priority determined by the
priority determining means.

6. The electronic apparatus according to claim 1, wherein
the identification information identifies an interrupt event
included in an application.

7. The electronic apparatus according to claim 1, wherein
the control signal is a signal that requests the portable
information terminal to start an application.

8. An electronic apparatus capable of, when connected to
a portable information terminal, receiving image data and
audio data transferred from the portable information termi-
nal and outputting the image data and audio data, the
electronic apparatus comprising:

communication means for receiving image data trans-

ferred from the portable information terminal;
executing means for executing an application in the
electronic apparatus;

output means capable of outputting selectively one of

image data received from the portable information
terminal by the communication means and image data
relating to an application executed by the executing
means in the electronic apparatus;

determining means for determining the presence of an

interrupt event occurring in an application executed in
the portable information terminal on the basis of iden-
tification information added to the image data received
from the portable information terminal by the commu-
nication means, where the interrupt event is an event
relating to one application executed in the portable
information terminal that interrupts another application
executed in the foreground in the portable information
terminal or in the electronic apparatus; and

control means for causing the output means to output

image data received from the portable information
terminal for which the interrupt event has occurred if
the determining means determines that an interrupt
event is present.

9. The electronic apparatus according to claim 8, wherein
the determining means includes detecting means for detect-
ing identification information added to image data, and,
when the identification information detected by the detecting
means changes from first identification information to sec-
ond identification information, determines that an interrupt
event has occurred and when identification information
changes from the second identification information to the
first identification information, determines that the interrupt
event has ended.

10. The electronic apparatus according to claim 8,
wherein the control means controls selection of image data
by the output means such that image data being processed in
the background is processed in the foreground when it is
determined that an interrupt event has occurred and image
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data being processed in the foreground is processed in the
background when it is determined that the interrupt event
has ended.
11. The electronic apparatus according to claim 10,
wherein when it is determined that an interrupt event has
occurred while the output means is processing image data
received by the communication means in the background
and processing image data relating to an application
executed by the executing means in the foreground, the
control means causes the output means to process the image
data received by the communication means in the fore-
ground and process the image data relating to an application
executed by the executing means in the background.
12. An electronic system comprising:
an electronic apparatus capable of, when connected to a
portable information terminal, receiving image data
and audio data relating to an application executed in the
portable information terminal and outputting the image
data and audio data, the electronic apparatus including:

communication means for receiving image data and audio
data transferred from the portable information terminal;

output means for outputting the image data and audio data
received from the portable information terminal by the
communication means;

determining means for determining the presence of an

interrupt event occurring in an application executed in
the portable information terminal on the basis of iden-
tification information added to the audio data received
from the portable information terminal by the commu-
nication means, where the interrupt event is an event
relating to one application executed in the portable
information terminal that interrupts another application
executed in the foreground in the portable information
terminal or in the electronic apparatus; and

control means for transmitting a control signal to the

portable information terminal for transferring image
data relating to an application executed in the portable
information terminal for which an interrupt event
occurs if the determining means determines that an
interrupt event is present; and

a portable information terminal connected to the elec-

tronic apparatus.

13. The electronic system according to claim 12, wherein
the portable information terminal includes:

processing means for processing image data and audio

data relating to a selected application in the foreground
and processing image data and audio data relating to
another application in the background when a plurality
of applications are being executed;

output means for outputting image data and audio data

processed in the foreground to the electronic apparatus;
and

adding means for adding identification information to at

least audio data output from the output means; and
when an interrupt event occurs in the other application,
the output means outputs audio data to which identifi-
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cation information by which the interrupt event is
identifiable to the electronic apparatus.

14. The electronic system according to claim 13, wherein
the output means processes image data relating to the other
application in the foreground, when receiving the control
signal from the electronic apparatus.

15. A method of operating electronic apparatus capable of,
when connected to a portable information terminal, receiv-
ing image data and audio data relating to an application
executed in the portable information terminal and outputting
the image data and audio data, the method comprising:

receiving image data and audio data transferred from the

portable information terminal;

outputting the received image data and audio data;

determining the presence of an interrupt event occurring

in an application executed in the portable information
terminal on the basis of identification information
added to the received audio data, where the interrupt
event is an event relating to one application executed in
the portable information terminal that interrupts
another application executed in the foreground in the
portable information terminal or in the electronic appa-
ratus; and

transmitting a control signal for transferring image data

relating to an application in which an interrupt event
occurs to the portable information terminal if it is
determined that the interrupt event is present.

16. The method according to claim 15, wherein the
determining step includes detecting identification informa-
tion added to audio data, and, when the detected identifica-
tion information changes from first identification informa-
tion to second identification information, determining that
an interrupt event has occurred and when identification
information changes from the second identification infor-
mation to the first identification information, determining
that the interrupt event has ended.

17. The method according to claim 15, wherein, when it
is determined that an interrupt event has occurred, transmit-
ting a first control signal for transferring image data relating
to an application in which the interrupt event has occurred
and transmitting a second control signal for transferring
image data relating to the original application when it is
determined that the interrupt event has ended.

18. The method according to claim 17, wherein the
outputting step outputs image data relating to an application
in which an interrupt event has occurred in a period from the
transmission of the first control signal to the transmission of
the second control signal.

19. The method according to claim 17, further comprising
determining priority when interrupt events conflict, and
outputting image data and audio data of higher priority out
of received image data and audio data in accordance with the
determined priority.

20. The method according to claim 15, wherein the
control signal is a signal that requests the portable informa-
tion terminal to start an application.
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